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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a chemical amplification type positive type resist composition 
capable of forming a resist pattern with a high ratio of a residual film in the unexposed part by using an 
organic solvent comprising a mixture of a specified principal solvent and an auxiliary solvent capable of 
remaining in a resist film formed on a substrate after pre-exposure heating in a specified temperature range 
and post-exposure heating in a specified temperature range. 

SOLUTION: A compound which generates an acid when irradiated by radiation and a copolymer containing 
units derived from hydroxyC 0? -methyl)styrene and units derived from a (meth)acrylic ester having an acid 
dissociable dissolution inhibiting group are dissolved in an organic solvent comprising a mixture of at least 
one principal solvent and an auxiliary solvent capable of remaining in a resist film formed on a substrate 
after pre-exposure heating in the range of 130-160° C and subsequent post-exposure heating in the range 
of 100-140° C in a lithography process. The principal solvent is selected from 2-heptanone, a propylene 
glycol monoalkyi ether, etc. 



* NOTICES * 



JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) By the exposure of radiation, it dissolving in the (C) organic solvent and a copolymer including 
a unit derived from acrylic ester which has a unit and (b-2) an acid dissociation nature dissolution control 
group which are derived from a compound which generates acid, and (B) (b-1) hydroxy(alpha-methyl) 
styrene (meta-). The (C) ingredient in a becoming positive resist composition 2(c-1)-heptanone, At least 
one main solvent chosen from propylene glycol monoalkyi ether, propylene glycol monoalkyi ether acetate, 
and lactic acid lower alkyi ester, (c-2) A chemical amplification type positive resist composition which 
consists of a mixture with an auxiliary solvent which can remain in a resist film formed on a substrate after 
front [ exposure ] heat-treatment of the not less than 130 ** range of 160 ** or less in a lithography step, 
and not less than 100 ** processing [ exposure afterbaking ] of succession of 140 ** or less. 
[Claim 2](C) The chemical amplification type positive resist composition according to claim 1 with which it 
comes to mix an ingredient at 60 (c-1) to 90 % of the weight, and 40 (c-2) to 10% of the weight of a rate. 
[Claim 3]The chemical amplification type positive resist composition according to claim 1 or 2 whose (c-2) 
is gamma-butyrolactone. 

[Claim 4]A chemical amplification type positive resist composition given in any 1 paragraph of claims 1 
thru/or 3 whose (c-1) is ethyl lactate. 

[Claim 5](B) A chemical amplification type positive resist composition given in any 1 paragraph of claims 1 
thru/or 4 which are the copolymers in which an ingredient consists of 50 - 90 mol of unit (b-1) % and (b-2) 
1 0 - 50 mol of unit %. 

[Claim 6](B) A chemical amplification type positive resist composition given in any 1 paragraph of claims 1 
thru/or 4 which are the copolymers in which an ingredient includes a unit derived from the aforementioned 
(b-1) unit, the aforementioned (b-2) unit, and (b-3) styrene. 

[Claim 7](B) The chemical amplification type positive resist composition according to claim 6 which is a 
copolymer in which an ingredient consists of 50 - 85 mol of unit (b-1) % and 2-30 mol of unit (b-2) %, and 
(b-3) 2 -30-mol %. 

[Claim 8]An acid dissociation nature dissolution control group The 3rd class alkyI group, a cyclic acetal 
group, a chain acetal group, A chemical amplification type positive resist composition given in any 1 
paragraph of claims 1 thru/or 7 which are at least one sort chosen from a cycloalkyi group, 1-alkyl 
cycloalkyi group, and 1-alkyl poly cycloalkyi group. 

[Claim 9]The chemical amplification type positive resist composition according to claim 8 which is at least 
one sort as which an acid dissociation nature dissolution control group is chosen from a tert-butyl group, a 
tetrahydropyranyl group, an ethoxyethyl group, a cyclohexyl group, 1 -methylcyclohexyl group, and 1 -ethyl 
cyclohexyl group. 
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[Claim 10]A chemical amplification type positive resist composition given in any 1 paragraph of claims 1 
thru/or 9 which furthermore blend (D) fatty amine by 0.01 - 1.0 weight section to (B) ingredient 100 weight 
section. 

[Claim 11]A chemical amplification type positive resist composition given in any 1 paragraph of claims 1 
thru/or 10 which furthermore blend (E) organic carboxylic acid, oxo acid of Lynn, or its derivative by 0.01 - 
1.0 weight section to (B) ingredient 100 weight section. 

[Claim 12]A chemical amplification type positive resist composition for electron beams using a chemical 
amplification type positive resist composition given in any 1 paragraph of claims 1 thru/or 11. 
[Claim 13](I) A process of applying a chemical amplification type positive resist composition given in any 1 
paragraph of claims 1 thru/or 12 on a substrate, (II) Heat-treat this substrate before exposure in [ 130 or 
more ** ] 1 60 ** or less, A resist pattern formation method which has a process of forming a resist film, a 
process of carrying out exposure afterbaking processing of the (III) this resist film selective exposure or a 
process of carrying out electron beam lithography, and in not more than more than (IV)100 **140 **, and a 
process that carries out (V) alkaline development. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This (l()(-uni(Hi( has boon ( ranshUod In comjjutor. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the resist pattern formation method which used a chemical 

amplification type positive resist composition and it. 

[0002] 

[Description of the Prior Art]In recent years, the lithography process which needs the definition near [ using 
a chemical amplification type positive resist ] 0.25 micrometer is beginning to be put in practical use. 
0.15-0.22 micrometer of design rules on the other hand, the minuteness making of a semiconductor device 
increases increasingly, and using the KrF excimer laser. Development of the process of the next generation 
and the following ** generation who need the minute pattern of 0.10 micrometer or less using an ArF 
excimer laser using the electron beam further 0.10-0.15 micrometer is furthered. 
[0003]In order to attain such minuteness making, many chemical amplification type positive resist 
compositions are proposed conventionally, but the point what kind of resist solvent to use is also a part for 
research. For example, at least one sort of solvents chosen as JP,6-1 1836,A from 3-methoxy methyl 
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propionate and 3-ethoxyethyl propionate, Ketone solvent like 2-heptanone in JP,6-130665,A 
JP,6-308734,A 2, The mixed solvent of ethyl lactate and 3-ethoxyethyl propionate to JP,7-361 89,A. 
Propylene glycol alkyi ether acetate to JP,7-361 90,A. Propylene glycol dialkyi ether to JP,7-84359,A. The 
partially aromatic solvent of lactic acid alkyI ester, propylene glycol alkyI ether, and/or propylene glycol alkyI 
ether acetate to JP,7-84360,A. The solvent containing the mono- ketone compound of the carbon numbers 
5-10 to JP,7-84361,A. The solvent containing carboxylate to JP,7-92662,A to a partially aromatic solvent 
with carboxylate, propylene glycol alkyI ether, and/or propylene glycol alkyI ether acetate, and JP,7-92663,A. 
The mixed solvent of butyl acetate and 3-ethoxyethyl propionate is proposed. In JP,60-205444,A, 
JP,5-1 13667,A, and the No. 266112 [ six to ] gazette. The chemical amplification type positive resist which 
used for the resinous principle the copolymer which consists of a hydroxy (alpha-methyl) styrene unit and a 
tert-butyl (meta) acrylate unit is proposed. To JP,7-209868,A, JP,7-2301 69,A, and JP,10-186665,A. 
Although the chemical amplification type positive resist which used for the resinous principle the copolymer 
which consists of a hydroxy (alpha-methyl) styrene unit, a styrene unit, and a tert-butyl (meta) acrylate unit 
is proposed, The combination of the main solvent and auxiliary solvent in this invention explained below is 
not indicated at all by these gazettes. Although the mixed resist solvent of propionic acid ethoxyethyl and 
gamma-butyrolactone is indicated to JP,10-69082,A, this resist is negative resist and this invention differs 
in a base-material-resin ingredient. Although the mixed resist solvent of ethyl lactate and 
gamma-butyrolactone is indicated to JP,10-133377,A, the base-material-resin ingredient including the 
acrylate unit containing a cyclic carbonate portion (meta) is used for it. 
It differs in a base-material-resin ingredient with this invention. 

Although the mixed resist solvent of lactic acid lower alkyI ester and gamma-butyrolactone is proposed by 
JP,4-362645,A, This gazette is the dissolution control type resist containing a quinone diazide system 
compound and alkalis soluble resin, and chemical amplification type resist completely differs in a 
base-material-resin ingredient and a photosensitive component. 
[0004] 

[Problem(s) to be Solved by the Inventionjin formation of the minute pattern of 0.22 micrometer or less 
using a chemical amplification type positive resist, it is now in the conventional technology which it needed 
to compare with conventional resist thickness conventionally, and needed to thin^^ilm-ize, and film 
decrease of few unexposed parts was no longer allowed by this also compared with before, and was 
described above — there is room for an improvement. Therefore, the purpose of this invention is in offer of 
the formation method of the resist pattern using the chemical amplification type positive resist composition 
and it which can form a resist pattern with a large unexposed part remaining rate of membrane. 
[0005] 

[Means for Solving the ProblemjThis invention persons got solving the above technical problems 
wholeheartedly by making into a certain specific combination a solvent used for specific resist as a result of 
examination. To namely, a thing which this invention provides with a chemical amplification type positive 
resist composition. . Are characterized by comprising the following. (A) By the exposure of radiation, a 
positive resist composition which dissolves a copolymer including a unit derived from acrylic ester which 
has a unit and (b-2) an acid dissociation nature dissolution control group which are derived from a 
compound which generates acid, and (B) (b-1) hydroxy(alpha-methyl) styrene (meta-) in the (C) organic 
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solvent. 

(C) At least one main solvent in which an ingredient is chosen from 2(c-1)-heptanone, propylene glycol 
monoalkyi ether, propylene glycol monoalkyi ether acetate, and lactic acid lower alkyi ester. 
(c-2) A mixture with an auxiliary solvent which can remain in a resist film formed on a substrate after front 
[ exposure ] heat-treatment of the not less than 130 ** range of 160 ** or less in a lithography step, and 
not less than 100 ** processing [ exposure afterbaking ] of succession of 140 ** or less. 
This invention provides the aforementioned chemical amplification type positive resist composition with 
which it comes to mix the (C) ingredient at 60 (c-1) to 90 % of the weight, and 40 (c-2) to 10% of the weight 
of a rate. This invention provides the aforementioned chemical amplification type positive resist composition 
whose (c-2) is gamma-butyrolactone. This invention provides the aforementioned chemical amplification 
type positive resist composition whose (c-1) is ethyl lactate. This invention provides the aforementioned 
chemical amplification type positive resist composition which is a copolymer in which the (B) ingredient 
consists of unit (b-1) 50-90-mol % and (b-2) unit 10-50-mol %. This invention provides the aforementioned 
chemical amplification type positive resist composition which is a copolymer in which the (B) ingredient 
includes a unit derived from the aforementioned (b-1) unit, the aforementioned (b-2) unit, and (b-3) styrene. 
As for this invention, the (B) ingredient provides the aforementioned chemical amplification type positive 
resist composition which is a copolymer which consists of unit (b-1) 50-85-mol % and unit (b-2) 2-30-mol %, 
and (b-3) 2 -30-mol %. An acid dissociation nature dissolution control group this invention The 3rd class 
alkyI group, a cyclic acetal group, The aforementioned chemical amplification type positive resist 
composition which is at least one sort chosen from a chain acetal group, a cycloalkyi group, 1-alkyl 
cycloalkyi group, and 1-alkyl poly cycloalkyi group is provided. An acid dissociation nature dissolution 
control group this invention A tert-butyl group, a tetrahydropyranyl group. The aforementioned chemical 
amplification type positive resist composition which is at least one sort chosen from an ethoxyethyl group, a 
cyclohexyl group, l-methylcyclohexyl group, and 1 -ethyl cyclohexyl group is provided. This invention 
provides the aforementioned chemical amplification type positive resist composition which blends (D) fatty 
amine by 0.01 - 1.0 weight section to (B) ingredient 100 weight section further. This invention provides the 
aforementioned chemical amplification type positive resist composition which blends (E) organic carboxylic 
acid, oxo acid of Lynn, or its derivative by 0.01 - 1.0 weight section to (B) ingredient 100 weight section 
further. This invention provides a chemical amplification type positive resist composition for electron beams 
which uses the aforementioned chemical amplification type positive resist composition. A process of 
applying a chemical amplification type positive resist composition of the (I) above [ this invention ] on a 
substrate, (II) Heat^reat this substrate before exposure in [ 1 30 or more ** ] 1 60 ** or less, A resist 
pattern formation method which has a process of forming a resist film, a process of carrying out exposure 
afterbaking processing of the (III) this resist film selective exposure or a process of carrying out electron 
beam lithography, and in not more than more than (IV)IOO **140 **, and a process that carries out (V) 
alkaline development is provided. 
[0006] 

[Embodiment of the InventionjAlthough the (A) ingredient used for this invention is not limited that what is 
necessary is [ especially ] just a compound which generates acid by the exposure of radiation but a publicly 
known acid generator can be used until now, an anion is onium salt of the fluoro alkyl-sulfonic-acid ion of 
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the carbon numbers 1-10 preferably. Phenyliodonium or sulfonium which may be replaced by a lower alkoxy 
group like a methyl group, an ethyl group, propyl, n-butyl group, a low-grade alkyi group like tert-butyl or a 
methoxy group, and an ethoxy basis as a cation of onium salt is mentioned. It is the fluoro 
alkyl-sulfonic-acid ion in which some or all of the alkyI group of the hydrogen atom was fluorinated as an 
anion. [ of the carbon numbers 1-10 ] Since the intensity as sulfonic acid falls, so that a carbon number 
becomes long, and so that a fluorination rate (the fluorine atom in an alkyI group comparatively) becomes 
small, the fluoro alkyI sulfonic acid in which all of the hydrogen atoms of the alkyI group of the carbon 
numbers 1-5 were fluorinated is preferred. Specifically Trifluoro methanesulfonate or nonafluorobutane 
sulfonate of - diphenyliodonium, - Trifluoro methanesulfonate or nonafluorobutane sulfonate of 
bis(4-tert-buthylphenyl)iodonium, - Trifluoro methanesulfonate or nonafluorobutane sulfonate of 
triphenylsulfonium, - Trifluoro methanesulfonate or nonafluorobutane sulfonate of Tori (4-methylphenyl) 
sulfonium, - Trifluoro methanesulfonate or nonafluorobutane sulfonate of Tori (4-methoxypheny) sulfonium, 
- Trifluoro methanesulfonate of dimethylphenyl sulfonium or nonafluorobutane sulfonate, trifluoro 
methanesulfonate of methylcyclohexyl 2-oxocyclohexyl sulfonium, or nonafluorobutane sulfonate is 
mentioned. Trifluoro methanesulfonate of triphenylsulfonium or nonafluorobutane sulfonate, trifluoro 
methanesulfonate of bis(4^ert-buthylphenyl)iodonium, or nonafluorobutane sulfonate is [ among these ] 
preferred, these — one sort — or two or more sorts may be used simultaneously. 
[0007]a copolymer including the unit derived from the acrylic ester which has the unit and (b-2) acid 
dissociation nature dissolution control group with which the (B) ingredient used for this invention is derived 
from (i) (b-1) hydroxy(alpha-methyl) styrene (meta-). Or it is a copolymer including the unit derived from 
the (ii) aforementioned (b-1) unit, the aforementioned (b-2) unit, and (b-3) styrene. Since such a copolymer 
has a unit (b-2), it is alkali insolubility before exposure, but it is influenced by the acid by which it was 
generated from the (A) ingredient by exposure (b-2), the acid dissociation nature dissolution control group 
of a unit ****s, and carboxylic acid is produced. Therefore, an exposure part serves as alkali solubility and 
can form the resist pattern of a positive type. By using such a copolymer, compared with the polyhydroxy 
styrene which introduced the acid dissociation nature dissolution control group into some hydroxyl groups, 
for example, it becomes high contrast and is desirable at high sensitivity. 

[0008](b-1) The unit derived from hydroxy(alpha-methyl) styrene is a hydroxystyrene unit or a unit derived 
from alpha-methyl hydroxystyrene. 

[0009](b-2) The unit derived from the acrylic ester which has an acid dissociation nature dissolution control 
group (meta), it is expressed with the following general formula (I)s, for example. Since a majority of such 
units are already reported in the chemical amplification type positive resist, it can use without being limited 
in particular from them. 

[0010] 
[Formula 1] 
( I ) 



» 0= 
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[001 1](The inside R of a formula is a hydrogen atom or a methyl group, and, as for it, X is an acid 
dissociation nature dissolution control group) 

the acid dissociation nature dissolution control group of X — the 3rd, such as a tert-butyl group and a 
tert-amyl group, — a class alkyi group; tetrahydropyranyl group. Cyclic acetal groups, such as a 
tetrahydrofuranyl group; An ethoxyethyl group, Chain acetal groups, such as a methoxy propyl group; 
CycloalkyI group; 1-methylcyclohexyl groups, such as a cyclohexyl group and a cyclopentylic group, 1-alkyl 
cycloalkyi groups, such as 1 -ethyl cycloalkyi group; it is mentioned as a thing which has at least one 
desirable sort and which is chosen from 1-alkyl poly cycloalkyi groups, such as 1 -methyl adamanthyl group 
and 1 -ethyl adamanthyl group, etc. 

[0012]As corresponding (meta) acrylic ester, more specifically Acrylic acid (meta) tert-butyl, (Meta) Acrylic 
acid tert-amyl, acrylic acid (meta) tetrahydropyranyl, (Meta) Acrylic acid tetrahydrofuranyl, acrylic acid 
(meta) ethoxyethyl, (Meta) Acrylic acid ethoxypropyl, acrylic acid (meta) 1-methylcyclohexyl, (Meta) Ester 
of acrylic acid 1-ethylcyclohexyl, acrylic acid (meta) 1 -methyl adamanthyl, acrylic acid (meta) 1 -ethyl 
adamanthyl, acrylic acid (meta), and 2-hydroxy-3-PINANON, etc. are mentioned. Acrylic acid (meta) 
tert-butyl, acrylic acid (meta) tetrahydropyranyl especially, (Meta) At least one sort chosen from acrylic 
acid ethoxyethyl, acrylic acid (meta) cyclohexyl, acrylic acid (meta) 1-methylcyclohexyl, and acrylic acid 
(meta) 1-ethylcyclohexyl is preferred. Acrylic acid (meta) tert-butyl is [ among these ] preferred especially. 
[001 3]a copolymer of (i) may also include a unit derived from publicly known (meta-) acrylic acid, acrylic 
ester (meta-), etc. if needed in addition to (b-1 (b-2)). (i) a copolymer — 50 - 90 mol of unit (b-1) % — 
desirable — 55 -85-mol % and (b-2) 1 0 - 50 mol of unit % — preferably, 1 5 -45-mol% of range is excellent in 
contrast, an unexposed part remaining rate of membrane improves, and it is desirable, (i) weight average 
molecular weight ~ 5000-20000 — the range of 8000-15000 is preferred preferably. 
[0014](ii) A copolymer of (b-1) and (b-2) a unit is the same as that of said (i), and includes a styrene unit 
further (b-3). Without lowering a glass transition point of this copolymer by including (b-3), since solubility 
over alkali is controllable, it is suitable, a copolymer of (ii) may also include a unit derived from publicly 
known (meta-) acrylic acid, acrylic ester (meta-), etc. if needed in addition to (b-1) and (b-2) (b-3). (ii) a 
copolymer ~ 50 - 85 mol of unit (b-1) % ~ desirable ~ 60 -BQ-mol % and 2 - 30 mol of unit (b-2) % ~ 
desirable — 10 -25-mol %, and (b-3) 2 -30-mol % — preferably, sensitivity and unexposed part remaining 
rate of membrane of 5 -20-mol [% of range ] improve, and it is preferred, (ii) weight average molecular weight 
of a copolymer ~ 3000-20000 ~ the range of 5000-12000 is preferably preferred. 

[0015]It may mix suitably, and several copolymers in which rates of each unit of (b-1), (b-2), and (b-3) differ 
may be used for a copolymer of (i) and (ii), and it may mix (i) and (ii) suitably. For example, it is suitable even 
if it mixes 70 - 90 mol of unit (b-1) %, and 30-10 mol of unit (b-2)% of copolymer, and 50 - 70 mol of unit 
(b-1 ) % and 30 - 50 mol of unit (b-2)% of copolymer with a weight percentage of 8:2 thru/or 2:8. A copolymer 
of (i) which was described above, and (ii) can be prepared with a conventional method. 
[00161(A) An ingredient can be preferably used at 1 to 10% of the weight of a rate 0.1 to 20% of the weight to 
the (B) ingredient. 

[001 7]An ingredient used for this invention (c-1) is what constitutes the main solvent of a resist solvent, (A) 
An ingredient, the (B) ingredient which is base material resin, (D) mixed suitably if needed that the following 
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explains, (E) While being able to dissolve ingredients, such as a color as an ingredient and an antihalation 
agent, and a surface-active agent, and being able to form a resist film on a substrate, it is a solvent which 
does an effect of this invention so good. That is, an ingredient used for this invention (c-1) is at least one 
chosen from 2-heptanone, propylene glycol monoalkyi ether, propylene glycol monoalkyi ether acetate, and 
lactic acid lower alkyi ester. As an alkyi group in these solvents, a methyl group, an ethyl group, a propyl 
group, a butyl group, etc. are mentioned. Specifically, monomethyl ether of propylene glycol, monoethyl 
ether, monopropyl ether and monobutyl ether, monomethyl ether of propylene glycol acetate, monoethyl 
ether, monopropyl ether, monobutyl ether, etc. are mentioned. Especially, since it excels in the solubility of 
onium salt suitable as an acid generator and high sensitivity-ization can be attained, lactic acid lower alkyi 
ester, for example, methyl lactate, ethyl lactate, lactic acid propyl, and butyl lactate are preferred, and ethyl 
lactate is especially the most preferred. 

[0018]An ingredient used for this invention (c-2) is used as auxiliary ingredients of an ingredient (c-1), Like 
(c-1), the (A) ingredient, the (B) ingredient, the (D) ingredient, the (E) ingredient, After being able to dissolve 
ingredients, such as a color and a surface-active agent, and performing heat^reatment before exposure 
(prebaking) and exposure afterbaking (PEB) processing in the usual lithography step, it is an organic solvent 
which can remain in a resist film formed on a substrate. Whether I hear that that survival is possible does 
not volatilize thoroughly in the above-mentioned prebaking and PEB treatment, there is, and it can remain. It 
can Judge by analyzing a resist film obtained by heating a substrate which provided resist coating in usual 
time in lithography at the maximum temperature of prebaking and PEB. A solvent which does not volatilize 
thoroughly in the above-mentioned prebaking and PEB treatment, Specifically, a solvent of a high boiling 
point is mentioned from (c-1), such as gamma-butyrolactone (204 ** of boiling points under ordinary 
pressure), N-methyl-2-pyrrolidone (202 ** of the boiling points), and benzyl salicylate (208 ** of the boiling 
points) (154.1 ** of boiling points under ordinary pressure of ethyl lactate). 151.5 ** of the boiling points of 
2-heptanone, 170.1 ** of the boiling points of propylene glycol monobutyl ether. In a strict meaning, 
although steam pressure and the boiling point showing volatility differ from each other, in a general tendency, 
steam pressure of retarder thinner is high, and there is a tendency which remains in a resist film at 
prebaking or PEB temperature. As a thing with such (c-2) optimal ingredient, it is gamma-butyrolactone. 
(c-2) The ingredient can also mix and use two or more sorts if needed. : (1) which is as follows when it 
explains more concretely although the usual lithography step is used commonly here — first, on substrates, 
such as a silicon wafer, resist application liquid is applied by the spinner method, and resist coating is 
formed. 

(2) Rank second, give prebaking which volatilizes a solvent from a resist film, and form a resist film. 

(3) Rank second, irradiate with far ultraviolet rays, such as KrF, ArF, and excimer laser, via a mask pattern, 
or draw an electron beam, and form a latent image. 

(4) Rank second and perform indispensable PEB treatment to chemical amplification type resist. 

(5) Finally, develop negatives with an alkaline aqueous solution like a developing solution, for example, 1 to 
10-% of the weight tetramethylammonium hydroxide (TMAH) solution, and form a resist pattern. In this 
invention, prebaking is performed in [ not less than 130**] 1 60 ** or less, and PEB treatment is performed 
in [ not less than 100 ** ] 140 ** or less. Desorption according that temperature of prebaking and PEB 
treatment is within the limits of the above to acid of an acid dissociation nature dissolution control group in 
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the (B) ingredient is raised further. When temperature of prebaking and PEB treatment exceeds a maximum, 
there is a tendency which a resist pattern of a positive type negative-izes. It is good to perform prebaking in 
[ not less than 140 ** ] 155 ** or less, and to perform PEB treatment in [ not less than 115**] 135 ** or 
less preferably. Although what is necessary is just to choose prebaking and PEB treatment time suitably, 
they are usually about 30 to 120 seconds. 

[0019]In such a lithography step, when an ingredient (c-2) remains in a resist film at the time of prebaking 
and PEB treatment, an unexposed part remaining rate of membrane improves, and resist thickness is 
dramatically useful in a process which is 2000-5000A especially 5000A or less. 

[00201(C) The mixing ratio of an ingredient is good to blend (c-1) at a rate in 70 to 80 % of the weight, and to 
blend (c-2) at 30 to 20% of the weight of a rate preferably 40 to 10% of the weight 60 to 90% of the weight. 
According to the mentioned range, unexposed part film decrease is preferred especially small. If a maximum 
of a mentioned range is exceeded on the other hand, since definition will deteriorate, it is not desirable. By 
considering it as such a partially aromatic solvent, compared with a time of using a resist solvent as an 
independent solvent, film decrease of an unexposed part is controlled and a good resist pattern with a large 
unexposed part remaining rate of membrane is formed. Sensitivity also improves. It is effective in 
furthermore roughness (wave of a resist line pattern) of a resist pattern which poses a problem being 
improved in recent years. Other publicly known resist solvents may be arbitrarily blended in the range which 
does not deviate from the purpose of this invention. 

[0021] Loadings of the (C) ingredient can take into consideration viscosity of a constituent, thickness of a 
resist film to form, etc., and can determine them suitably. 

[0022]In this invention, in order to blend (D) fatty amine if needed in order to raise time delay (lengthening 
after exposure and placing temporal stability), and to improve sensitivity lowering and a substrate 
dependency, (E) organic carboxylic acid, oxo acid of Lynn, or its derivative may be blended. 
[0023]As fatty amine, for example Diethylamine, triethylamine, N-propylamine, di-n-propylamine, 
tri-n-propylamine. Aliphatic series low-grade amine, such as tri-isopropanolamine, isopropylamine, 
tributylamine, tripentylamine, triethanolamine, dipropanoiamine, and tripropanolamine, is mentioned. 
[0024]As organic carboxylic acid, although organic carboxylic acid, such as saturation or unsaturation 
aliphatic carboxylic acid, alicyclic carboxylic acid, and aromatic carboxylic acid, can be mentioned, it is not 
limited in particular. As saturatedH^at fellows carboxylic acid, univalent or polyvalent carboxylic acid of 
formic acid, acetic acid, propionic acid, butanoic acid, isobutyric acid, oxalic acid, malonic acid, succinic acid, 
glutaric acid, adipic acid, etc. is mentioned. As unsaturation aliphatic carboxylic acid, acrylic acid, crotonic 
acid, isocrotonic acid, 3-butene acid, methacrylic acid, 4-pentene acid, propiolic acid, 2-butine acid, maleic 
acid, fumaric acid, acetylene carboxylic acid, etc. are mentioned. As alicyclic carboxylic acid, 
1,1-cyclohexanedicarboxylic acid, 1 ,2-cyclohexanedicarboxylic acid, 1 ,3-cyclohexanedicarboxylic acid, 
1 ,4-cyclohexanedicarboxylic acid, 1,1-cyclo HEKISHIRUJI acetic acid, etc. are mentioned. As aromatic 
carboxylic acid, aromatic carboxylic acid which has substituents, such as hydroxyl groups, such as 
para-hydroxybenzoic acid, o-hydroxybenzoic acid, 2-hydroxy-3-nitrobenzoic acid, phthalic acid, 
terephthalic acid, and isophthalic acid, a nitro group, and a carboxyl group, is mentioned. A concrete target 
as oxo acid of phosphorus, or its derivative Phosphoric acid, phosphorous acid. Phosphoric acid, such as 
phosphoric acid di-n-butyl ester and diphenyl phosphate ester, phosphorous acid, or a derivative like those 
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ester, Phosphonic acid, phosphonic acid dimethyl ester, phosphonic acid di-n-butyl ester, Phosphonic acid, 
such as phenylphosphonic acid, phosphonic acid diphenyl ester, and phosphonic acid dibenzyl ester, and a 
derivative like those ester. Although phosphinic acid, such as phosphinic acid and phenylphosphinic acid, 
and a derivative like those ester are mentioned, it is not limited to these. 

[00251(D) A blending ratio of fatty amine has 0.05 - 0.5 preferably good weight section 0.01 to 1.0 weight 
section to (B) ingredient 100 weight section. Resist pattern shape and sensitivity improve that it is this 
range, and it is desirable. (E) Organic carboxylic acid, oxo acid of phosphorus, or a blending ratio of the 
derivative has 0.05 - 0.5 preferably good weight section 0.01 to 1.0 weight section to (B) ingredient 100 
weight section. Definition and sensitivity improve that it is this range, and it is desirable. 
[0026]In this invention, a compatible additive, for example, an antihalation agent, a surface-active agent, etc. 
can be blended further suitably if needed. In order to improve the definition of a resist pattern further, it is 
good to make an inorganic or organic antireflection film intervene between a substrate and a photosensitive 
layer obtained using a constituent of this invention. Especially a constituent of this invention is useful as a 
positive resist composition for electron beams. 
[0027] 

[ExamplejHereafter, an example and a comparative example explain this invention further. 
Example 1(A) ingredient triphenylsulfonium nonafluorobutane sulfonate 6.85 weight-section (B) ingredient (i) 
80 mol of hydroxystyrene unit % of the weight average molecular weight 12000, and 20 mol of tert-butyl 
acrylate unit% of copolymer 60 mol of hydroxystyrene unit % of 30 weight-section weight average molecular 
weight 12000, and 40 mol of tert-butyl acrylate unit% of copolymer . The 70 weight-section (C) ingredient 
triethanolamine The 0.088 weight-section (D) ingredient salicylic acid After dissolving a 0.06 weight-section 
above-mentioned (A) - (D) ingredient in the mixed solvent of ethyl lactate 404 weight section and 
gamma-butyrolactone 202 weight section, It filtered through the membrane filter with the aperture of 0.2 
micrometer, and the positive-resist solution was obtained. The regist layer of 5000 A of thickness was 
formed by carrying out the spin coat of the above-mentioned positive-resist solution on a 6-inch silicon 
wafer, and on the other hand, drying for 90 seconds at 150 ** on a hot plate. By subsequently, electron 
beam lithography system HITACHI HL-750D (the Hitachi, Ltd. make, accelerating voltage = 50 kV). After 
drawing a desired pattern with an electron beam, the hole-like resist pattern was obtained by carrying out 
PEB treatment for 90 seconds at 1 30 **, and subsequently carrying out paddle development for 65 seconds 
in tetramethylammonium hydroxide solution 2.38% of the weight. Thus, the obtained hole-like resist pattern 
was resolved to 100 nm. The sensitivity in that case (light exposure) was 5.0microC/cm^. The amount of film 
decreases of the unexposed part was 99A, and when it asked for the remaining rate of membrane as 
after-development resist thickness to resist thickness at the time of spreading, it was 98%. 
[0028]In example 2 Example 1 , the positive-resist solution was obtained like Example 1 except having 
replaced the (B) ingredient with the following resinous principle (B')- 
(B') Ingredient (ii) 

63 mol of hydroxystyrene unit % of the weight average molecular weight 12000. 25 mol of tert-butyl acrylate 
unit % and 12 mol of styrene unit% of copolymer Copolymer of 70 mol of hydroxystyrene unit % of 30 
weight-section weight average molecular weight 1 2000, 25 mol of tert-butyl acrylate unit %, and the styrene 
unit 5 By the 70 weight-section following **. When regist patterning was carried out like Example 1 , the 
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hole-like resist pattern was obtained. Thus, the obtained hole-like resist pattern was resolved to 100 nm. 
The sensitivity in that case (light exposure) was 5.0microC/ cm^. The amount of film decreases of the 
unexposed part was 100A, and when it asked for the remaining rate of membrane as after-development 
resist thickness to resist thickness at the time of spreading, it was 98%. 

[0029]In example 3 Example 1, the positive-resist solution was obtained like Example 1 except having 
replaced the partially aromatic solvent with mixed solvent 606 weight section of ethyl lactate and 
gamma-butyrolactone (weight ratio 50:50). Subsequently, when regist patterning was carried out like 
Example 1 , the hole-like resist pattern was obtained. Thus, the obtained hole-like resist pattern was 
resolved to 120 nm. The sensitivity in that case (light exposure) was 5.5microC/cm^. The amount of film 
decreases of the unexposed part was 1 0OA, and when it asked for the remaining rate of membrane as 
after-development resist thickness to resist thickness at the time of spreading, it was 98%. 
[0030]In comparative example 1 Example 1 , the positive-resist solution was obtained like Example 1 except 
having replaced the partially aromatic solvent with 606 weight sections by an ethyl lactate independent. 
Subsequently, when regist patterning was carried out like Example 1, the hole-like resist pattern was 
obtained. Thus, the obtained hole-like resist pattern was resolved to 1 00 nm. The sensitivity in that case 
(light exposure) was 5.5microC/cm^. The amount of film decreases of the unexposed part was 187A, and 
when it asked for the remaining rate of membrane as after-development resist thickness to resist thickness 
at the time of spreading, it was 96%. 
[0031] 

[Effect of the InventionjAccording to this invention, the formation method of the resist pattern using the 
chemical amplification type positive resist composition and it which can form a resist pattern with a large 
unexposed part remaining rate of membrane is provided. 



[Translation done.] 
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[0014] (iO <DnM-^m±. (h-DRXfih 
-2) mmmm (i) tC^CT-feD. (b- 30 

3) 7~.=f-\yymiL^^iS.. (h-3) ^^CyCttCj; 

So S/c, (ii) ©«S^mi:. (b-1). (b- 

2) St; (b-3) «51•^c^^s^^JSc^.^te© (^^) r 
^'U;!'^. (^^) r^U;i/^xxx;i/*if*^?.ilW$ 
tlS#ffi^^^Tfej;^/^ (ii) ©it^^^a. (b- 

1) #{4 5 0 - 8 5 ^ iifSL<a. 6 0-8 0^ 
(b-2) mt2-30^)l%. m^L<l±l 0 
-2 5^;V%St; (b-3) 2-3 0^;!/%. ff^L< 4o 

a. 5-20 ^>i'%(Dmmii'^mmt^mftmmmmf)m 

±LW^LV\ (ii) ©itS^f*©Sfi¥16)5i-?fia 3 
000 — 20000, 5(fa;L<a5000— 1 2000 
©SEH*WS H/\ 

[0 0 15] S/c, ( i ) St; (ii) ©iiS^I*tt. 

(b-1) . (b-2) RZjf (b-3) (D^miLCDm^ 
*^S=5: S«a©«fi^l*^jBl:M^LTfflt.^T ct 
U (1) t (ii) ^mil-a-LTtctt/^ 

(b-1) WJi7 0-9 0*;l'%t (b-2) maSO 
- 1 0*;l/%©±fca-&#:t (b - 1 ) 5 0 - 7 0* so 



;V% t ( b - 2 ) #(53 0-5 0 ^ ;l/%©±tS-a-(*: t ^ 
8 : 27!)S2 : 8©aaSiJ'^TM'^LTtffaTS§o 
±l2Lfcj;^:4 (i) Stf (ii) ©±tSi^(*a. ftffit^ 

[0 0 1 6] (A) jjSc^Hi;, (B) jjSc^Hc^fL. 0. 1 
- 2 0 5if S L < a 1 - 1 0 S«%©fiJia-Tffl(/^ 

[0 0 17] *fgf3l!tc:($Ji5n§ (c-1) f^'T^li. \y 
i^'Xh?§ffl©^?§ffl^S^'rSfe©TfeoT. (A) fig 
'H. SMlT-feS (B) fiSc^. TteTiJH^^Sj;d=S: 

it^sicjscisaii^^ns (d) . (e) fig^\ 

3 t LT©»S. ^ffi?gttffl^©J«^^i§W 

T^. aS±lCl^5/"X hSi^mT^«fe©T^S 1 1 

ttc:. *5gHJ!©a*«:a»lc#'r?.?fMT-$?.„ fS:*? 

*fgBi5tc:(£ffl$tlS (c-1) j?5c5>a. 2-^7°^ 
XX 7°Plf^y^^~y3-;y^y7;V+;Vx— r;K f 
u\£\yy^' U X r ;I/^;l/x— r;^7-bf — h R 

g^;i/a, xg^;i/a, ^Di^;i/a. 7g^;^asif*^w?. 

nSo M(*:B5fca:/Dtf^y^U3-;V©tX^^;l/X 
— r;K tXx^;I/X— r;K :/n tf;l/X-f 
tftXX'^;l/x— r;K :/nii^yi^'U 3-;l/7-bf— 
h©^-yy-7^;l/x— r;K ^Xx^;l/x— r;K ^/7° 

n liVLxX-77l/;4LF^r: y 7'-/-;l/X-7";b/c mf^tl 

SMtA^snsct^^S. ?»(g»7;l/4^;l/ 
xxx;K M^tm^><g";K IL^xg^;K fL^^nif 
;K ?L^79^;V*WSL<. t<lca?L«x^;l/A^gfe 

[0 0 18] *fg0i5tc(lffl^nS (c-2) J^Sc^Hi: (c 

~i) mmms^'Tj^tLrm^^n. (c-o i;^ 

mic J5!c53\ (B^ fi!c^\ (D) J?Sc^\ (E) 

#©u y^~^x^'-istc*3tts»7tWAn«i®.a (7°u 
-^-^) tB^^An^ (PEB) ffia^siL^c^ica« 

So S^Rltltt/^dilta. ±f2^U-^-^tPEB® 

H ^ ixs/"x h mm^mmcmm^f v^-^^t 

P E B©H;k;raStcTy y^^'^X^'-tciloftSjlftOiJt 

rs icrmm l. f# e, n/c i>'x h si^^^wr s ci t ^ 
0 WKTisSo ±fB7°y-t-y p E BmmicT%±ic 

y (;#i±TT-©!*.^> 2 0 4 °c) , N-y-9^;i/-2-tfn 

y immi^..2 02-0 st;'9-y^;i^»-<y>?;i/ (^ 

2 0 8 °C) ^ © ( c - 1 ) j; D ^».^S©!§M*^^ 
IfSnS (?«x^;l/©mTT-©»j;Sl 5 4. 1 °C. 
2 --x-/^ X y©^».if 15 1. 5 °C. tf l^^'^' y 
3-;l/*X7'^;l/x-x;l/©^a* 17 0. l "O „ M 



^12001-56558 



in]*^a&?.o cioi^a (c-2) j?Sca-©gaat«t L 
ra. y-^-^^n^^' hyT-a&So ( c - 2 ^ iSc^^-a-gs 

StCfSC 2aiU±^?fb1^LTfflV^S cl t C C 

THtt© y y ^^'^ 7 -x?M 1 1±. s tiT I ^ ?> t © 

( 1 ) S-f ny^x-zN^ifcSMcPi^'X h« 

So 

(2) P>/*XhM*^?.i§ffl^S«$1^S^U-^ 

(3) ^X^/^i^-V^/TLTK r F. ArF 

( 5 ) mmc. imm. m^n 1 ~ 1 0 mm%y- h 

Fn^v^F (TMAH) 7i<i§?S®J; 20 

±1 6 0 "COT^ISHTfft^n. A^OP E Bffliitt 1 0 
0°CJ.)(±1 4 0°COT©IBHTlTt3n?.o 7°U<-^'t5 

<it;p E B®a®fia/jr±ta«isHrtT<fe«i;. (b) 
s ti i. o 7" ij -t- fc' <i t; p E B $!ia©fifi*^±i®^e 

^So »SL<a. fV^-^tn 4 0°CK±1 5 5°C 

OT©»BHT-ffl3n. P E B fflilA^" 1 1 5 °CiX± 1 so 
3 5°CJ-XT©IEHTlf^n?.©:^^j;(/V. 7'J-<-^*3J; 
t;P E BffiJlBfrEglJ;, jSl[}lfR-rWi:'j;(/^:^^, jM3 0 
~1 2 0#?M)tT-<J5?.„ 
[0 0 19] y^"^7^'-Igtc;$3(/>T. 
7°U-t-^&t;PE BMilBttC (c-2) JjSc^^*^^S>'X 

L. Pv^'X hHiP*^ 5 0 0 0 AKT^ Wlca 2 0 0 0- 
5 0 0 0 kcDfu^XTmmi^^^T^^o 
[0 0 2 0] (C) fi!^^>©^g•^SlJ•a•a^ ( c - 1 ) « 6 
0~9 0S«%. i?SL<a7 0~8 0S«%. (c- 40 
2) a4 0~10S«%. |(fSL<a3 0~2 0S«% 

!§m t LTim L/C t ^ izit^T. ^m^m(Dmm d 



[0 0 2 1 ] (c) m»(Dm-^mii. mmmms. 
^ . ffi? fiic-r s p -yx h * H L TjBa^s 

[0 0 2 2] :^mmi^&'T.. i^^-BtCfSCT. time del 
ay (ST^ft? I ta^SBtSStt) *P&]±^-1^ 2. /ciitC 

(D) mmmr^y^^m^LTcij. i^rcmm&y^mm 
im^^^mt^Tctbic (E) ^mti)\yt<ym^L<i± 

[0 0 2 3] msmr^ytLTii. M^a"S^'x^;l/r 

-7'atf;l/r = x hy-n-:/aif;l/r5X hU-f 

y7D7V-;vr5x -f yyntf;i/75y. 

y. i^-y^n/V-zl/r^y. h y yn/V-;i/75yf? 

[0 0 2 4] ws*;i/3py^iLTa. ma^Tcii^m 

tcS^$nsfe<Di?a^(/\ mii«*;i/5pyffit l 
Tti. m m 7°Dif^yK. S§«. -ryM. iy 
a 7^- -7ny^, n^N^;^, ryify^ 

^© iffis/ca^ffi*;p#'y»*^^tf'6tiSo ^laasi 
KK*;^#'yK^LT^i:. r^u/i^K. ^uvym. 
y^Phy^, 3-7ryK. ^^i'U;l/». 4-^y 

"ryrn. fu\£t)m. -riy-^ym. y 

r^i'uytDiy^f^ymmtiWif^n^o iiss 

*;l/;py^tLTa. 1, i-iy^u-\^^yi^ti}lt^ 
ym. 1, 2-i/^n^4^^?-y>>"*;i/>l^~y^, i, 3- 

yyD^4^-9-yy':^;;l/.-pya, l, 4-y^'n'A^'9-y 
y'*;p#'y^. 1, 1 -yyD'A^y;i/yifK^*^w 
snSo 7?wa*;^#'ySttLTa, p-uFn^^^ys 
o-hHn:^-ysmm 2-tFn:^-y-3 
--hnS.tSS. 7^;i/». -ruy^jm. -fyy^ 

^m^^mm^}\^t^ymt)mf^ti^o m<Dt^vm 
mL<ii^(Dmm#tLTi±. m#m±vym. suy 

m. yy^>^*n-7^;l/XX-r;K U y^>'7x:::;l/X 
xx;i/^©u yffiS/ca^y y^^;sv^^i^n?)®xx 

■r;v©<idap*f*. *x*y«. *x*y»i>'><-:f 
xXx-'K *X*ya>>'n-7-?^;^xXf-;K 7x:^;l/ 

vi^X3^y^. j^xj^y^y'7x:^;i/xxf-;v^ j^Xi^y 
miy^ y y';i/x X X ;^^© * x * y ffilo i t; ^- ti 6 © x 

X-r;l^©<t9S:ff*f*. *X7^yffi. 7xx;l/if^X7 

yffi^o^xy^- yS*5cfct;^ti6©xx7";i/© ^ 

[00 2 5] (D) sg|g]ir 5 y(Dm^9i^iis ( b ) 
jjSc5>i oosagptc^u 0. 0 1-1. omm^. » 



(7) 



#11 2 0 0 1 - 5 6 5 5 8 



SL<ao. 0 5-0. 5S«g|3;bUV\ C©«HT-$ 

(/\ (E) ^rs*;i/iP>'«tL<as©:t4^y»xa^ 

©fi Wf*©iBl^f iJl^a . ( B ) jjSc^M 0 0 S«0P tc^^ 
L. 0. 0 1-1. OS«gP. |ifi;L<ttO. 0 5- 
0. 5S«gP*U(/\ c:©SEHT<gSt. Mtttfcit; 

[0 0 2 6] $/c*fg0illc*5V^Ta. ;*5tc:<g^StcjSC 
[0 0 2 7] 

(A) fiSc^ 20 

-h 6. 8 5S«gP 

(B) fiSc^)- 

( i ) 

mm^^'T^T-m 1 2 o o o©t vu^^iyxi'uymts 

0^;l/%i; t e r t -7^;P7^Ul^-h¥ffi2 0^;1/ 
3 0S«gp 

SaTi^^)-?* 1 2 0 0 0©t FD^>/X^l^^'¥ffi6 
0^;l/%t t e r t -7^;l/7^Ul^-h¥ffi4 0^;1/ 

%©«S^f* 7 0S«gP 30 

(C) fiSc^^ 

hi;x^y-;l/75y 0. 0 8 8Sag|5 

(D) fiSc^^ 

^?-Uf-;p« 0. oeSfigp 

±tH (A) - (D) fiSt^^m»xg^;P4 0 4S«a5ty 
-7g^n^^ hi/2 0 2««gP©ti^Mci§»Lfc 
?L@0. 2 ;im©><^'7P^'7^';^^-^iiLT5 

h L. * y h fU- h ± 1 5 0 °CT 9 0 fm^mt^ C 40 

tK^<D. Si]¥5 0 0 0 A©L-S>'Xh;i^ffMLfc, :^ 
■^^SJSSiSMH ITACHI HL-75 0 D 
(Hii?±S. mmni±= 5 0 k V) tdj; D , S^l/Stc: J; 
DpirMO/^^-y^JSiiiL/c©^, 1 3 0°CT9 O^Pb"! 
PEBffiJlL. i^(/^T2. 3 8S«%f- h^^-9^;l^7y 

^lcLTf#Sn^c*-;l/«Pi>'XF/^^-yti 1 0 0 n 
m^T-»«$nfco mytS) lis. On 



12 

AT-^D. SSi*^^flJB#l^i>'XFSiWcS'rsWI 

[0 0 2 8] mmm2 

mmmucis^^T. (B) i^jj^^:-x(Dmmi^'7j^ (b* ) 

FigfS^fffco 
(B- ) fiSc5i- 
(ii) 

saipi^^^a 1 2 0 0 0 ©li Fn4^>'X^w:/W]i e 

3^;l/%t t e r t -7^;l/7^UW-FW3i2 5^;1/ 
%tX^l^^'¥ffil 2^;l/%©itg.^^ 3 0S«g|5 

sa^Pi^^^a 1 2 0 0 0 Fn^v-x^p^'Wi 7 
0 1 1 e r t ^ y u-hmn 2 5 

% tx=f-\y ymtL 5 ©±tsi^f* 7 0 sagp^^i^T\ m 

»|J 1 t ^ttt- L T I- >>'X h A ^ ^'^^^ L /£ t il 5 . 

b s>'x h 7 ^ ^ - ^'^ff/co d © ci ^ LTff S 
n/c^-^I/^bv-'X F/^^-ytt 1 0 0 nmSTMi^ 

n/co ^©^©,€fi mytm) us. 0 /i c / c t 
[0 0 2 9] mmms 

7^Yy (S«i:t5 0:50) ©ii^?§<fi6 0 6S«gP 

fffco C© j; d lcLTf#?.n/c*-;l/tt^v^X F/^^- 
1 2 0 nm^T»»$n:feo ^©^©SS « 

S) ttS. 5(U. C 'cm^Tcfeo/Co S/c. *R7t0P© 
iil:!^!: 1 () () , ^SM^I^^-^illJBfU-i^'X FBI 

8%T<fe-3/Co 

[0 0 3 0] th«iMi 

i^x h^^^~=-y^Lrct!i 5. *-;i/ttix'>'x F^^^ 
-y^mtco d© j; d LTf#?.n/c*-;i/ttP>/"x F 

/^^-ya 1 0 0 nm$T-»«?n:feo ^©^©« 

(M7t«) li5. 5 /i C/cm2T-$.-3fco 
7tg|5©MMD«a 1 8 7 ATa&D. Sfli*^-M^[JiJtL-i>' 

X F siu -r s Mimk iyyxhmmthT>R&ktc 

5, 9 6%T<g-3/Co 
[0 0 3 1 ] 

X Fa;Sc»*3<itf^n^fflV^fcPS/"X F7^^-y©J^JjSc 



(8) 



#P»1 2 0 0 1 - 5 6 5 5 8 



(51) Int. CI. 7 mwm^ Fi f-m*(##) 

HOIL 21/027 HOIL 21/30 5 0 2 R 

F^— 2H025 AAOO AB16 AC06 ADOS BEOO 
BGOO CC03 CC20 FAOl FA03 
FA12 FA17 
2H096 AAOO AA25 BA20 DAOl EA06 
FAOl GA08 



